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Amendment t o the Claims : 

Tl»e following listing of claims replaces all previous versions and listings of claims: 

1 , (Currently nmended) A method of reading a set of data stored in a memory device, the method 

comprising: 

causing a first optical beam to interfere with a second optica] beam at a prescribed 
tingle Ihcrcbclwccn at a first selected hologram ap pearing in a selected l ayer of a plurality 
atlijysts in the memory device, the f\ Ys\ selected hologram containing at least a segment 
of the set of data and having a discrete location and a corresponding address in the 
memory device, generating thereby an N lh diffraction order wavefront; 

wherein the first mid second optical beams are characterized by a wavelength, an 
optical path length and a slate of polarization; 

sensing tltc N xh diffraction order wavefront diffracted from the hologram; 

correlating the N yi diffraction order wavefront with a correlation pattern which 
includes the set of data; where N is an integer; 

if a correlation peak occurs, deconvolving thoN 1h di ffraclion order wavefront and 
the correlation pattern; and 

reading the set of data corresponding to the selected hologram and contained in 
ihe deconvolved N a> diffraction order wavefront. 

2, (Original) The method as set forth in Claim 1 wherein the first optical beam and the second 

oplical beam emanate from an extended light source or a light source with a broad 
spectral composition. 

3, (Currcnlly amended) The method as set forth in Claim 1 wherein the first optical beam has a 

first wavelength, and the second optical beam has a second wavelength, X2?s27. 
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4. (Original) The method as set forth in Claim 1 further comprising reading the set of data 

corresponding to a second selected hologram and in Ihc N 111 diffraction order wavefronl 
by changing the optical path length of one optical beam with respect to the other, 

5. (Currently amended) A method of r eading a set of data stored in a me mory device, ihc m ethod 

com prising; 

causing a first optical beam to interfere with a s econd o ptical beam at a prescrib ed 
angle the rebetween at a first sele cted holouram con taining at least a segment o f the set of 
data and hav in g. a di screte local ion and a corresponding address in th e me mory device. 
generating thereby an N th diffraction order wavefront: 

>yjj cr ein the first and second optical bea ms arc cha rn etcri zed by a wavelength, an 
optical path length and a stale of polari zation : 

sensing lh Q N th d iffraction order wavefront diff racted from the hologram: 

cprrcjalj ng the N lh diffraction order wavefront with a correlation pattern. which 
i ncjudes the set o f data; whore N is an intege r: 

if a correlation peak occurs, deconvol ving the N ni diffrac tion order wavefront and 
lhccjaa?hiHonpqi(crp L 

readin g the pet of data con'esponding to the selected hologram and contained in 
the decon volved N lh dif fr actio n order wavefront; and, 

The method as set 'forth in Claim t-further-cornp rising-reading the set of data in the N lh 
diffraction order wavefront for a second selected hologram by changing the wavelength 
of one optical beam with respect to the other. 

rt. (Currently amended) A method of r eading a set of data stored in a memor y device, the method 
compri sing: 

causin g a firs t optical beam to interfere with a second optical beam at a p rescribed 
Hjig Icjjjc rebel w ecn at a first select ed hologram containing at leas t a segmen t of the set of 
di! 4 ?UU1 (ill UY i n g. a„di scrct e ) p c atipn and a corresponding address in the m cmory d evice, 
gen era liny th ereby an N th diffraction order wavefr ont; 
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w] icrciu the llr&L and second optical beams are characterised b y a wavel cngllvjui 
optical palhjcnglh and. a state or pol arization: 

sci isi ng {] iC_N^ din'ract ion order wavefront diffracted from the hologram: 

correlating the N th dinVaction order wavefront with a correla tion patter n which 
incl udes I h e set of d ata: where N j.s aji jjitcgcr; 

i fa corr elation peak occurs, deconvolving! he N dl diffraction o rder wavefront and 
the correlation pa Ite m: 

readjim the sot of dala corresponding lo the selected hologram and con tained in the 
deep nvolve d N u> diffraction order wavefront; and. 

The? inoiht^^fte^Brt^ii-G-lfflnv- l furth e r co mprisin g-rcading the set of data in the N lh 
diffraction order wavefront for a second selected hologram by changing the slate of 
polarization of one optical beam with rospect to (he other. 

7, (Currently amended) A method of reading a set of dala stored in a memory device, the method 
comprising: 

causing a first optical beam lo interfere with a second optical beam at aprcscribed 
angle therebetween at a setectcdhologram having a discrete location and corresponding 
address in a selected layer of g] plurality of layers in t he memory device device* 
generating thereby a interference pattern; 

wherein Ihe first and second optical beams are characterized by a wavelength, an 
opiical path length and a stale of polarization; 

sensing an N ,h diffraction order wavefront diffracted from thchologram; where N 
is an integer; 

wherein the N lh diffraction order wavefront includes a correlation peak signal and 
Ihe holngraphicnlly stored dala; 

correlating ihe holographically stored dala and the correlation peak signal in the 
N m diffraction order wavefront; 

if a correlation peak occurs, deconvolving the holographically stored data and the 
correlation peak signal; and 

reading the set of dala in the deconvolved N lh diffraction order wavefront 
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8. (Original) The mclliod as set forth in Claim 7 wherein the first optical beam and the second 

optical beam emanate from an extended light source or a light source with a broad 
spectra] composition. 

9. (Original) The method as set forth in Claim 7 wherein the first optical beam has a first 

wavelength, M, and the second optical beam has a second wavelength, X2. 

10. (Original) The method us set forth in Claim 7 further comprising reading the set of data in 

the N Ul diffraction order wavefront for a second selected, hologram by changing the 
optical path length of one optical beam with respect to the other, 

IK (Currently amended) A method of rcad in u a set of data st ored in a memory device, t he 
m e t hod comprising ; 

causing a firsl optical hcam lo interfere with a second optical beam at a prescribed 
amdc therebetween at a hologra m having a discrete location and corresponding address in 
the memory device Rcncrating thereby a interference pattern; 

wherein the first and sec ond optic al beams arc characterized by a wavele ngth, an 
opLi cal path lonuth and a slate of pulari'/ ation ; 

se nsing an N 11 ' diffraction order wuvefront diffracted from the hologram; where N 
isjm.mtegcr; 

where jn the N 1 fjd i ffroc tip n order wa vefront includes a correlatio n peaksign ialn nd 
111 ej wloLira phicallv stored dat a: 

correlating the hologra phically stored data and the correlation peak sign.il in the 
N n ' di /fractio n order wavefron t: 

if a correlation neak occurs, deconvolving tbe holographically stored data and the 
corr elation penk signal: 

readin g Ihe set of data in the deconvolved N th diffraction order wavefront: and. 
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The meihod as set forth in C^iim^-ruriheKeoH^Ftewg-r^ncling the set of data in the N ,l! 
diffraction order wavefront for a second selected hologram by changing the wavelength 
of one optical beam with respect to the olher. 

12, (Currently amended) A me thod of reading a set of data stored in a memory device, the 

me 1 1 ipd com prising : 

causing a first optical beam lo interfere with a second optical beam at a prescribed 
cmid c therebetween at ft hologram having a discrete location and correspo nding address in 
the. inemory device generating thereby a inter ference pattern; 

iYhcrcin the first and_sccqnd optical. beams. arc characterized b y a wavelength, a n 
optical p ath length and a s tate of pol arization; 

sensing an N lh di ITracti o n order wave front diffracted from the hologram; where N 
is an in teger: 

wh erein the N lf> diffraction order wavofront includes a correlation peak signal and 
the hologrq pjrieal jy stored, data; 

correlatin g the holographically store d data and the correlation peak siflnaljnjhe 
N lU diffraction order wavefront ; 

j fa correlation peak occurs, deconvolving the holographically stored data and the 
correla Ij on p eak s ignal: 

treadin^thc set of data in th e deconvolved N lh diffraction order wavefront: a nd. 
The method as sel-forth-in Claim ?- further comprising-rcading the set of data in the N 111 
diffraction order wavefront for u second selected hologram by changing the stale of 
polarization of one optical beam with respect to the other. 

1 3. (Original) A data storage memory device comprising: 

a plurality of recording media containing a set ofholographioallyrecordcd data at 
discrete memory localions therein wherein each memory location is identified by a 
corresponding memory address; 

Gttf-0005 
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means for creating an interference pattern between two beams of light at a 
selected one of the discrete memory locations in the recording media, generating thereby 
an N lb diffraction order wavefront; 

moans for sensing the N ,h diffraction order wavefront emanating from the selected 
discrete memory location; and 

means for reading the holographically stored data from the N lh diffraction order 
wavefront. 

14. (Original) The data storage memory device as set forth in Claim 13 further comprising a 
plurality of memory address access media alternately interleaved between the plurality of 
recording media for allowing access to the data recorded at the discrete memory 
locations. 

\S. (Currently amended) A data storage m emory device comprising: 

a plurality of recording media containin g a set of holouraphicallv recorded data at 
d iscrete memor y locations therein whe rein each memory location is identified by a 
cpncspoiidingmcniory address; 

means for creating an interference p attern betwe en two beams ofliuht at a 

L»,P.g-<J Ohg-^jsgrgtc mem ory locations in the recording media, .Rcn crating thereby 
an N a ^ diffra ction order wavefront: 

mean s for sensing the N* h di (f raction ord er wavefront emanating from the selected 
discrete memo ry location; 

m ea ns , for readin g the hologra phieally stored data fro m the N lh diffraction order 
wavefront; The data^t<*ra<^+wi*^^ in Claims 3 

wherein the plurality of recording media comprise layered holograms and wherein 
the interference pattern exists over a dimension less than a thickness of the reeording 
media along the direction of travel of the beams of light. 
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16. (Original) The data storage memory device as set forth in Claim 13 wherein means Tor 

creating an interference pattern between two beams of light comprises an extended light 
source or a light $ourcc with a broad spectral composition. 

17. (Original) Jhc data storage memory device as set forth in Claim 13 wherein means for 

creai ing an interference pattern between two beams of light comprises a coherent source 
uriiglil/ 

1 8. (Original) The data storage memory device as set forth in Claim 1 7 wherein the two beams 

of light comprise a first beam of light having a first wavelength, XI, and a second beam 
of light having a second wavelength X2. 

10. (Currently amended) The data storage memory device as set forth in Claim 17 wherein the 
two beams of light arc crossed polarized with respect to one another ^idjLlic.nicans for 
creatjnu, an interfer ence pattern comp rises rotatin g at least one of the beams of li uhl. 

20. (Original) The data storage memory device as set forth in Claim 17 further comprising means 

for changing the wavelength of the first beam o Right or the second beam of light. 

2 1 . (Original) The data storage memory device as set forth in Claim 1 9 wherein the plurality of 

memory address access media comprise media which cause a change in phase of the two 
beams of light with respect to one another generating thereby non-cross polarized beams 
of light. 

22. (Original) The dala storage memory device as set forth in Claim 13 wherein means for 

reading the holographically stored data from the Nth diffraction order wavefront is in 

communication with a distributed computer network, the network including network 

devices configured to execute program software allowing the devices to send, receive, 

record, store or process original, compressed and decompressed holograms or sets of data 

between and amongst themselves via the network. 
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